Purpose/Objective: In the framework of the EMRP-funded project 'Metrology for radiotherapy using complex radiation fields' (MetrExtRT), ENEA-INMRI has developed a new graphite calorimeter which, positioned in a water-phantom, allows the realization of absorbed-dose-to-water unit (Dw) for mediumenergy x-ray beams. Materials and Methods: According to a nested design, the innermost graphite body, the disc-shaped core of 21 mm diameter, 2 mm thickness, and weighing 1.14 grams, is surrounded by a 0.5 mm-thick vacuum gap and then by a second graphite body, the jacket, having the same heat capacity as the core. The jacket is surrounded by an additional 0.5 mm-thick vacuum gap and then by a third graphite body (the shield) which acts as a thermal buffer to improve the core thermal insulation. Results: Repeated measurements of absorbed dose to water in filtered x-rays qualities put a preliminary estimate of the combined standard uncertainty to a value of 1.8% (k=1).
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Conclusions:
The ENEA-INMRI calorimeter is the first Dw standard built for measurements in medium energy x-rays based on graphite calorimetry, and is therefore expected to improve the robustness of the existing Dw primary standards system. The calorimeter is participating in an EURAMET absorbed dose to water indirect comparison and, upon successful completion, it will become the Italian national standard for absorbed dose to water in medium-energy x-ray beams. Purpose/Objective: Due to the increasing complexity of IMRT treatment plans, differentiated quality assurance tools are required to relate the quality of an IMRT plan to measurement parameters achieved in the plan specific QA. Different commercial solutions are available that have to find a compromise between efficiency and accuracy. The aim of our work was to develop an IMRT quality assurance tool for patient specific plan QA based on EPID dosimetry and to compare it with commercial solutions regarding efficiency and accuracy.
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Materials and Methods:
The measurements were performed using Elekta Synergy Linacs with 6 MV, 10 MV and 18 MV photons with an Agility MLC. The Elekta Synergy includes the iViewGT TM as the standard aSi-EPID with 1024 x 1024 pixels of size 0.4 x 0.4 mm 2 . This leads to a corresponding pixel size of 0.25 x 0.25 mm 2 in the plane of the isocenter. Pinnacle 9.6 was used for the calculation of the treatment plans and the planar dose distributions. The processing of the EPID measurements was done using in-house developed software based on MATLAB (MathWorks Inc.). This includes the calibration of the EPID grey scale values to dose by applying the quotient of the output in water to the EPID signal for quadratic homogeneous fields. The evaluation and the comparison were done with Verisoft 6.0 using a gamma analysis. To compare the plan quality regarding the field shape and absolute dose values of each field, reference measurements were done using an ionization chamber array, the OCTAVIUS Detector 729 by PTW. Plan specific QA following our standard QA protocol was done separately with ArcCheck ® and with OCTAVIUS ® 4D phantoms. Results: The dose distributions both calculated by the planning system and measured with the ionization chamber array show good agreement with the result of our EPID QA tool. Comparing the calculated dose distribution to the EPID measurements shows differentiated results even with the stricter 2%/2mm Gamma evaluation due to the high resolution of the EPID. In contrast, although being suitable to measure exact dose information the lower resolution of the ionization chamber array prevents comparable precise Gamma analysis. This restricts the evaluation using the OCTAVIUS ® 4D to a Gamma analysis of 3%/3mm accordingly. The outcome of the QA analysis of step-and-shoot IMRT evaluated with the commercial QA tools, OCTAVIUS ® 4D and also with ArcCheck ® , was in accordance with the results of our EPID QA tool. Conclusions: Our EPID dosimetry tool can be used for efficient IMRT plan QA and shows good agreement with the reference values and the commercial system. Due to the high resolution of the EPID measurement system, the higher informative value of the Gamma 2%/2mm value provides a benefit especially for the analysis of highly modulated IMRT plans.
PO-0831
Characterization of an unshielded diode prototype for small field dosimetry under flattening filter free beams G. 
